Recycling kinetics and transcytosis of transferrin in primary cultures of bovine brain microvessel endothelial cells.
Primary cultures of bovine brain microvessel endothelial cells (BMECs) were used to examine the cycling kinetics of ferrotransferrin (Tf) and to provide evidence for a transcytotic pathway in vitro. Binding of 125I-Tf to BMECs grown on matrix-coated plastic was measured in the presence of saponin to calculate the total number of transferrin receptors (TfRs). Nonlinear regression analysis of the binding isotherm showed that there were 100,000 high-affinity receptors per cell and that expression was maximum at cell confluence. Binding of Tf at 4 degrees C indicated that there was a large intracellular receptor pool comprising 85-90% of the total cellular receptors. Accumulation of Tf at 37 degrees C, inhibited at low temperature and in the presence of metabolic poisons, occurred with an initial rate coefficient of 0.030 min-1 and this decreased by 83% after 60 min. Concomitant accumulation of 59Fe from Tf-59Fe was linear. In the absence of externally added ligand, 80% of the accumulated 125I-Tf was released into the medium with a rate coefficient of 0.017 min-1 and this was inhibited at low temperature. In the presence of the weak base primaquine, the accumulation of Tf and 59Fe and the efflux of Tf were decreased. Moreover, phorbol myristate acetate (PMA) caused a 30% increase in surface TfRs and an 82% increase in Tf accumulation, although the size of the recycling pool remained unchanged. Despite the low numbers of TfR expressed by post-confluent cells, filter-grown BMEC monolayers were used to measure transcytosis of Tf. A small portion of the Tf that was accumulated from the apical side entered a transcytotic pathway. Most of the Tf and all of an accumulated fluid-phase tracer were recycled towards the apical side. These results showed that cultured BMECs cycle Tf-TfR complexes slowly and vectorially and suggested that the large intracellular receptor pool may facilitate steady state accumulation and regulate transcellular transport of iron.